Though geographically diversifying bank M&As have the potential to reduce the risk of bank insolvency, they also have the potential to increase that risk due to the increase in risk-taking incentives for bank managers and stockholders following these transactions. This paper empirically investigates whether cross-border bank M&As increase or decrease the risk of acquiring banks as captured by changes in acquirers' yield spreads. The paper also investigates how differences in the institutional environments between bidder and target countries affect changes in yield spreads following M&A announcements. The study finds that bondholders, in general, perceive cross-border bank M&As as risk-increasing activities, unlike domestic bank mergers. Specifically, on average, yield spreads increase by 4.13 basis points following the announcement of cross-border M&As. This study also finds that these yield spreads are significantly affected by the differences in investor-protection and deposit-insurance environments between the transacting countries. However, the study does not find that the regulatory and supervisory environment in the home countries of the transacting parties significantly affects the changes in yield spreads. The overall evidence suggests that regulators should judge the relative environment in both the home and the host countries in evaluating the associated risks of an active multinational financial institution and in setting the sufficiency of the banks' reserve positions.
Introduction
A number of recent studies have addressed the geographical diversification of banks through cross-border mergers and acquisitions (eg, Vander Vennet, 1996 , Winton, 1999 , Berger, DeYoung, Genay, and Udell, 2000 , and Amihud, DeLong, and Saunders, 2002 . Although the effects of this type of M&A activity on bank risk is an important issue to all stakeholders including bondholders, bank supervisors, and regulators of acquiring and target countries, few studies investigate the impact of cross-border bank M&As on risk. Thus, their effect on risk remains an open question. This paper examines this issue.
Berger (2000), among others, suggests that geographically diversifying bank mergers reduce the risk of insolvency if they reduce the combined bank's earning and cash flow volatilities. This, he points out, happens because the returns on loans issued in different countries have relatively low covariation. On the other hand, other studies (eg, Keeley, 1990) point out that these mergers also carry riskincreasing effects due to the incentives of bank managers and stockholders to shift risk when the regulatory safety net and its associated implicit and explicit guarantees are underpriced.
1 Winton (1999) points out that geographical diversification also results in risk-increasing monitoring problems. Additionally, factors such as geographical distance as well as differences in currencies, languages, culture, and regulatory and supervisory norms are likely to affect risk adversely, thereby leading to higher cost of funds, higher spreads, and ultimately reduced economic growth.
Despite the efforts of regulators, both the second Banking Coordination directive in Europe and the Core Principles for Effective Banking Supervision of the Basel Committee on Banking Supervision fail to clarify which country's regulations should prevail in the event of a cross-border bank merger.
2 Such uncertainty regarding the ultimate responsibility of supervision in cross-border events increases risk to both the banks and regulators. Therefore, both home and host countries' supervisors must assess accurately the risks associated with these cross-border bank consolidations to preserve the safety and soundness of the banking system. These considerations lead to the principal question addressed in this paper: what is the effect of cross-border M&As on bank risk? 8 As previously pointed out, cross-border bank M&As have important implications for bank managers, bondholders, stockholders, and also regulators. The study by Amihud, DeLong, and Saunders (2002) is the first and, to our knowledge, to investigate empirically the effect(s) of cross-border bank M&As on bank risk. The focus of their analysis is on the impact of these mergers on banks' shareholders. However, the interests of equity holders are often in conflict with the interests of bondholders and regulators who prefer avoiding undue risk-taking (Flannery, 2001) . Although bondholders and regulators do bear risk and take losses when the condition of banks deteriorate, they do not share the potential upside gains of risk-taking activities that only accrue to bank managers and stockholders. Thus, the study by Amihud, DeLong, and Saunders is incomplete.
Recently, Renneboog and Szilagyi (2007) and Ongena and Penas (2009) focused on the wealth effect of mergers -both domestic and cross-border -on bondholders. Although the first paper, using European data, reports an economically significant, positive return for the bond holders of the acquiring firms and a positive but insignificant return for the bondholders of the target companies, the latter paper investigates European M&As for the 1998-2002 period and reports a higher abnormal return (0.5 per cent higher after incorporating various control variables) for the domestic M&As than the crossborder M&As.
This paper investigates the impact of cross-border bank mergers and acquisitions on bond yields and therefore on the riskiness of acquiring banks. The study uses bond yields because they directly measure the perceived risk of the bank's bondholders and therefore provide regulators with important information as to how another important group of stakeholders are affected. Bondholders have an incentive to identify banks' risk exposure, and yield spreads are more sensitive to a bank's financial condition and risk on a contemporaneous basis because bonds have lower priority relative to uninsured deposits in case of a liquidation of the bank (Jagtiani, Kaufman, and Lemieux, 2002) . Bliss and Flannery (2001) also point out that the yield spreads are correlated with bank risk measures and may assist the supervisors in measuring banks' risk exposure. Evanoff and Wall (2001) further show that the yield spreads are better risk measures of banks than the existing capital-adequacy ratio-based measures, which are currently used for triggering prompt corrective action (PCA). This is because bondholders are less willing to forbear reacting to perceived problems (Evanoff and Wall, 2002) .
Indeed, many empirical studies on bank debentures strongly support the notion that bond yield spreads accurately reflect bank risk. 3, 4 The study also presents cross-sectional analyses on the effect of M&As on acquiring firms' bond yields. While controlling for a number of bank-specific characteristics, market competition, economic environment, legal structure and creditor right, and similarity of language and currency, this study provides evidence regarding the importance of institutional and regulatory factors such as investor protection, deposit insurance, and toughness and transparency of the banking supervisory and regulatory environment on changes in yield spreads of the acquiring banks. To the best of our knowledge, this paper is the first to examine the effects of cross-border bank M&As on bank risks using comprehensive bond market data. An understanding of the effects of cross-border bank M&As on constituent stakeholders is not complete without an understanding of its impact on one of the most important classes of stakeholders -bondholders.
Using the bond yield spreads of acquiring banks involved in 147 cross-border mergers completed during the 1995 to 2002 period, the announcement effects of these cross-border M&As are positive and significant. This result indicates an increase in the perceived riskiness of acquirers following M&As and that bondholders of these banks require higher compensation (yields) for the perceived increase in risk. This finding is different from that reported by Penas and Unal (2004) for domestic (US) bank mergers. They find that these consolidations are risk-reducing transactions. In a cross-sectional analysis, the results show that the investor-protection regulations in the acquirer's home country have a significant impact on the changes in bank yield spreads following M&A announcements.
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The study also finds that the difference in the level of deposit insurance in the banking industry of the two countries affects the changes in yield spreads. 6 Interestingly, the results show that the relative toughness of bank supervisors does not affect yield-spread changes resulting from the M&A announcement. Finally, 3 Flannery and Sorescu (1996) show that debenture yield spreads reflect the specific risks of individual issuing banks. See Flannery (1998 Flannery ( , 2001 ) for a survey studies examining the relation between yield spreads and risk measures. 4 In a related study, Sironi (2003) tests for market discipline in the European banking industry by tracing the subordinated notes and debenture spreads. The overall results support the hypothesis that subordinated-debt investors are sensitive to bank risk unless the debt is issued by governmentowned or guaranteed banking institutions. Sironi also reports that the sensitivity of subordinated spreads rose from the first to the second part of the 1990s, with the perception of 'too-big-to-fail' guarantees by private investors gradually disappearing. 5 These results are consistent with the extant literature that shows that better protection of outside investors limits entrepreneurs' expropriation and results in less risk to investors (eg, La Porta, Lopez-de-Silanes, Shleifer, and Vishny, 1997 , 2002 , and Acharya and Bharath, 2004 . 6 If an acquiring bank is from a country in which the deposit insurance is lower relative to that in the target's country, the effects on yield spreads are found to be significantly higher. This suggests that bondholders perceive that excessive risk-taking by bank mangers due to the deposit-insurance problem that may lead to bank insolvency. This is consistent with the findings by Demirguc-Kunt and Detragiache (2002) . the study finds some evidence of significant wealth transfer from bondholders to stockholders.
The rest of paper is organized as follows. Section 2 discusses literature on bond returns and yield spreads as well as the literature on bank M&As, especially cross-border activities. Section 3 describes data and methodology, section 4 reports the event-study analysis, and section 5 presents cross-sectional results. Section 6 concludes the study.
2
Testable hypotheses
This section develops several testable hypotheses regarding the effects of crossborder bank M&A on acquiring banks' risk, which the study proxies with bond yield spreads. Additionally, the study evaluates several bank-and country-specific characteristics associated with the abnormal changes in yield spreads.
Bank risk
Current research suggests that cross-border bank mergers have the potential to reduce the risk of bank insolvency (eg, Vander Vennet, 1996, and Amihud, Delong, and Saunders, 2002) . Because corporate earnings are likely to be much less correlated across countries than within a country due to the different business cycles, a bank's earnings can thus be stabilized more effectively by acquiring a foreign rather than a domestic bank, ceteris paribus. Lower earnings volatility reduces the overall riskiness of a bank, which is reflected in a lower bond yield spread. On the other hand, when the regulatory safety net and its associated implicit and explicit guarantees are underpriced, and when new and riskincreasing monitoring problems exist, banks tend to shift risk (Repullo, 2001 and Winton, 1999) . In addition, factors such as geographical distance, different language and cultures, and differences in regulatory and supervisory norms may increase risk and thus result in higher cost of funds and higher yield spreads. Winton (1999) suggests that diversification involves moving into sectors or geographic regions that differ from the bank's home base, and loans in these new sectors or regions are likely to perform worse. This kind of diversification not only lessens the bank's monitoring incentives, but also increases the bank's chance of failure.
Investor protection
La Porta, Lopez-de-Silanes, Shleifer, and Vishny (hereafter LLSV) (1997) and (1998) show that the extent of legal protection for investors is an important determining factor in a country's financial-market development. In particular, better protection for both stockholders and creditors suggests that outside investors (acquirers) would be willing to pay more for financial assets because they believe that more of the firm's profits would return to them as dividends or interest; insiders are not able to expropriate as much as they would otherwise (LLSV, 2002) . LLSV (2002) also find that strong legal protection of investors is associated with higher valuation of corporate assets. They interpret this finding as support for the conjecture that with strong legal protection, expropriation of minority stockholders' wealth is substantially reduced. More investor rights may thus be interpreted as indicative of less risk to investors; thus, all else equal, investment risk decreases. Therefore, if a bank takes over a financial institution in a country with relatively more investor protection, the acquirer's risk should not increase; in fact, the risk may decline.
Deposit insurance
Deposit insurance, especially explicit deposit insurance (EDI), reduces the losses that depositors incur in the case of bank failure. However, having an explicit deposit-insurance system may lead to greater moral-hazard problem for bank managers, who may take advantage of the deposit-insurance program by engaging in more risk-increasing activities. The banking literature suggests that the more generous deposit insurance is, the greater the risk-taking incentives for banks. Deposit insurance may also make depositors less likely to enforce market discipline on banks and may induce banks to take additional risks. Consistent with this argument, Demirguc-Kunt and Huizinga (2004) and Demirguc-Kunt and Detragiache (2002) , among others, show that deposit insurance increases the probability of banking crises. Thus, a more generous deposit-insurance system may lead to greater moral-hazard problems for bank managers. Therefore, ceteris paribus, the bigger the moral hazard caused by relative differences in depositinsurance systems, the greater the likelihood of an increase in the risk of bank failure, thereby leading to higher yield spreads. 12 2.4 Regulation and supervision Berger et al (2000) , Focarelli and Pozzolo (2001) , Buch and Delong (2004) , Jayaratne and Strahan (1998), and Saunders (1999) , among others, suggest that the regulatory and supervisory environment of a country's bank system significantly influences cross-border bank M&As. Governmental regulation and supervision may reduce information asymmetries and are often essential to ensure the solvency of whole banking systems. This situation enhances bank transparency, thus creating a safer financial system and in turn enabling banks to expand their activities abroad (Berger, DeYoung, Genay, and Udell, 2000) . Large differences in regulation and supervision between the countries of acquiring banks and the countries of target banks offer global advantages and thereby increase the chances of better performance. This condition reduces the risk of bank failure, thus leading to lower yield spreads.
However, existing regulations and restrictions in the banking system can also lead to cross-border M&As that increase risk. Regulatory restrictions, for instance, may reduce competition, efficiency, and the international competitiveness of domestic banking system. Thus, banks operating in more tightly regulated markets may have an incentive to expand abroad to bypass restrictions. Therefore, if cross-border bank M&As are used as a mechanism to bypass governmental regulations and supervisions, they increase the chance of bank insolvency due to the diseconomies of operating or monitoring an institution from a distance. Peek, Rosengren, and Kasirye (1999) provide evidence consistent with this argument. These ideas imply that differences in regulation and supervision between the countries of acquiring banks and the countries of target banks may increase the risk of bank failure, resulting in higher yield spreads. In sum, the effects of the regulatory and supervisory environment of a country's banking system are uncertain and are therefore an empirical issue.
Additional factors
A recovery rate is defined as how many cents on the dollar claimants recover from an insolvent firm.
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The credit spreads of risky bonds and loans depend inversely on the recovery rates on the bond and loan under consideration (Acharya and Bharath, 2004) . A bank with a higher recovery rate can thus be interpreted as having a high probability of recovering its loans, and thus a relatively lower risk.
Therefore, if a bank takes over a financial institution in a country with a high recovery rate, at a minimum its risk should not increase, assuming all other things are equal. On the other hand, if a bank acquires a bank in a country with lower creditor rights, the bank's risk may increase, resulting in an increase in its yield spreads.
The 'power' theories of credit say that when lenders can force repayment of their debts more easily, they are more willing to extend credit to borrowers.
9
Djankov et al (2004a) examine the importance of information and power theories of credit in explaining variations in the size of private credit markets around the world. They find that countries with stronger legal protection for creditors have deeper credit markets, suggesting that the power to seize and liquidate collateral by secured creditors supports a successful debt market. These kinds of substantial creditor rights can in turn be interpreted as less risk of not recouping its loans from borrowers. Therefore, if a bank acquires a financial institution in a country with more creditor rights, assuming all things are equal, the bank's risk is likely to decrease. On the other hand, if a bank expands to a country with fewer creditor rights, the bank's risk may increase because the bank is less likely to earn a return on its loans to borrowers. Therefore, the yield spread should increase.
If the banking industry is concentrated due to entry regulations, a small number of large banks that can enjoy rents or high franchise value tend to operate in a prudent manner (Hellman, Murdock, and Stiglitz, 2001) . Large banks also can diversify better; thus, banking systems composed of a few large banks will be less risky than banking systems composed of many small banks (Beck, DemirgucKunt, and Levine, 2003) . Allen and Gale (2000) argue that a few large banks are easier to monitor than many small banks. This idea suggests that the risk of the banking sector is lower in a concentrated banking system. Even if the banking system is unstable, banking concentration may lead to the too big to fail (TBTF) policy. In any case, bank risk is lower in an increasingly concentrated banking system.
On the other hand, a highly concentrated banking sector may also increase the risk of banks. Mishkin (1999) suggests that banks that are very large receive greater subsidies through TBTF policies, and the greater subsidies may provide an incentive for bank managers to take on more than the optimal level of risk. This effect in turn may eventually result in bank insolvency. In addition, banks in countries with highly concentrated banking sectors and with greater market power tend to charge higher interest rates to firms, which may in turn induce firms to pursue riskier projects that may result in insolvency. Finally, if bank size is positively correlated with complexity, large banks are much more difficult to properly monitor than many small, less complex banks (Beck, Demirguc-Kunt, 14 and Levine, 2003) . Therefore, the impact of relative banking concentration on changes in the bank yield spreads of acquiring banks is difficult to predict.
Berger, DeYoung, Udell (2001) suggest that barriers such as differences in language, law, culture, and currency, as well as geographical distance significantly influence cross-border bank consolidation. Buch and DeLong (2004) also argue that 'information costs' affect cross-border bank mergers significantly. Thus, the sharing of a common language between acquirers and targets, the presence of common legal origins, and a common continental region could have a positive impact on cross-border M&As. The reduced information costs may create synergy gains and enhance the probability of merger success and better performance. Better performance due to lower information costs reduces the chance of bank failure and thus results in a lower yield spread, ceteris paribus.
3
Data, methodology, and variables
Data
We examine cross-border bank mergers that were announced and completed between 1995 and 2002, where at least one of the partners is a commercial bank and the other partner is any financial institution. A cross-border merger is any merger whereby the headquarters of the target are not located in the same country as the ultimate parent of the acquirer (Buch and DeLong, 2004) . Data on crossborder bank mergers and acquisitions is from the Thomson Financial Securities Data Corporation Platinum database (SDC). The initial screening results in 890 cross-border mergers that met the criteria. Mergers where the acquirer's stock is not publicly traded or where bond returns and yields are not available through Datastream are dropped. M&As in which the acquirer is from a country for which Datastream does not provide information on its government bonds are also excluded. If an acquirer announces the purchase of another bank within six months after the first announcement, the second announcement is dropped from the sample. Finally, an acquiring bank needs to have at least one bond outstanding with a remaining maturity greater than 2 years. Extremely small issues and junk bonds, as well as callable, putable, convertible, and subordinated issues are avoided. For European bonds, domestic bonds rather than Eurobonds are considered. Robustness tests use the Lehman Brothers Bond Database and Reuters Fixed Income Database for bond pricing data, as well as the Merrill Lynch bank index and EMU Corporate Index. The final sample reported in this paper consists of 147 cross-border bank mergers. We obtain bank-and country-specific data from several sources. Bank financial data are from the Fitch-IBCA Bankscope database, and individual bond data and the government bond data for the countries of acquiring banks are from Datastream. Data for several country-specific regulatory and supervisory variables come from Barth et al (2001) and the World Bank database (2004) . Data for institutional variables such as creditor rights, recovery rates, income level, and the level of contract enforceability are obtained from the World Bank and several of their working papers.
Methodology
We define the yield spread as the difference between the yield on a particular bank bond and a government security of comparable maturity from the bank's home country. This spread reflects the market's assessment of the bank bond's risk (Gande, Puri, and Saunders, 1999) . The measure of bond yield spreads is based on the weekly yield data from Datastream. All of a firm's bond yields merge into a single yield by computing the market-value-weighted averages of individual bond yields. The methodology to measure the abnormal announcement effect of cross-border bank M&As on bond yield spreads is adopted and modified from Eckbo, Maksimovic, and Williams (1990) . The study uses weekly yield data (to control for thin trading that is usually a characteristic of bond markets). Abnormal changes in yield spreads due to the M&A announcements are estimated directly as the parameter β j in the following model
where SP jt is the market-value-weighted average yield spread of bank j's bond over the government security of comparable maturity, d jt is a dummy variable that equals 1 if week t is the week of the announcement of the acquisition and 0 otherwise, and e jt is the error term. The estimates, which are obtained by OLS, are mainly based on an estimation window of the previous 30 weeks plus the event windows and are adjusted for heteroskedasticity and serial correlation. The abnormal effects are averaged with equal weights across banks. The test statistics for the abnormal effect on yield spreads are based on the Z-test. 
Variables
The variables used to examine the effect of cross-border M&As on bank yield spreads include bond-specific information, bank-specific variables, and countryspecific information such as regulatory and supervisory information, creditor rights, and recovery rate. This section describes these variables, how they are measured, and why they are in the analysis. As pointed out earlier, the measure of announcement-week effects on bank yield spreads is estimated directly as the parameter β j in equation (3.1). The crosssection regression models use the natural logarithm of 1 plus the parameter β j to correct for the high kurtosis that characterizes the β j parameter. To capture the moral-hazard problems due to the deposit-insurance guarantees of each country, the index of deposit insurance developed by Demirguc-Kunt and Detragiache (2002) is included, which is obtained from the World Bank database (2004).
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The higher the value of this variable, the greater is the country's moral-hazard problem.
Djankov, La Porta, Lopez-de-Silanes, and Shleifer (2004b) construct the strength-of-investor-protection index, measured as the average extent of a disclosure index, a director liability index, and an ease-of-shareholder-lawsuits index. The data for investor legal protection are taken from Djankov La Porta, Lopez-de-Silanes, and Shleifer (2004b) , which is also available in the World Bank's database.
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The higher the index value, the better the investor protection. LLSV (1998) argue that a country's legal origin is an important factor in determining firm value, and Buch and DeLong (2004) suggest that the presence of a common legal system has a positive impact on cross-border M&As. Following Djankov La Porta, Lopez-de-Silanes, and Shleifer (2004b) , five main legal origins exist: English, French, German, Nordic, and Socialist. The study includes a dummy variable equal to 1 if both the acquirer and the target have the same legal origin, 0 otherwise. Buch and DeLong suggest that sharing a common language lowers the costs of combining two corporate cultures, and thus a common language can be a proxy for common cultural links. Similar to these authors, this study includes a dummy variable if the target and the acquirer have the same language.
As discussed, the regulatory and supervisory environment of a country's banking system can significantly influence the impact of cross-border bank M&As on bank risks. Following Buch and Delong (2004) , two measures of bank regulation and supervision -toughness and transparency -constructed from the World Bank database (2004) are used. The toughness measure is the sum of dummy variables assumed to capture the toughness of the supervisory environment.
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The transparency index is the sum of dummy variables capturing several aspects of bank disclosures. 14 We also include a measure of banking concentration in each country, which is obtained from the World Bank database (2004) . The measure counts the fraction of assets in the five largest banks that is owned by commercial banks and/or financial conglomerates. The impact of the concentration of the banking industry on acquirers' yield spreads is uncertain. On one hand, concentration may lead to the TBTF phenomenon, thereby alleviating depositors' concerns about bank failure and resulting in less required compensation for default risk. On the other hand, bank concentration may encourage banks to engage in more risky activities by exploiting the implicit guarantee from the government, thereby resulting in higher yield spreads.
We use the creditor-rights index developed in La Porta, Lopez-de-Silanes, and Shleifer (1999) and extended by Djankov, Glaeser, La Porta, Lopez-de-Silanes, and Shleifer (2004) to measure the creditor protection within a given country. This index measures the four common legal and regulatory rights of secured lenders.
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A higher value indicates stronger creditor rights or stronger protection against borrower expropriation. Therefore, in countries with higher index values, banks' loan contracts are assumed to be less risky, ceteris paribus. The recovery rate developed by Djankov, Glaeser, La Porta, Lopez-de-Silanes, and Shleifer (2004) , and Djankov, La Porta, Lopez-de-Silanes, and Shleifer (2004a) is included. This variable calculates how many cents on the dollar claimants recover from an insolvent firm; data is obtained from the World Bank database (2004) . 13 The supervisors' aspects are based on answers to the following questions: (i) Are supervisors legally liable for their actions? (ii) Can the supervisory agency supersede shareholder rights and declare a bank insolvent? (iii) Can the supervisory agency order directors/management to constitute provisions to cover actual/potential losses? (iv) Can the supervisory agency suspend dividends? (v) Can supervisory agency suspend bonuses? (vi) Can supervisory agency suspend management fees? 14 The transparency index captures the following aspects: (i) Are consolidated accounts covering banks and any nonbank financial subsidiaries required? (ii) Do regulations require credit ratings for commercial banks? (iii) Must banks disclose risk-management procedures to the public? (iv) Are off-balance-sheet items disclosed to the public? 15 The index is calculated by examining following aspects: (i) restrictions, such as creditor consent or minimum dividends, for a debtor to file for reorganization; (ii) the ability for secured creditors to seize collateral after the reorganization petition is approved; (iii) whether secured creditors are paid first out of the proceeds of liquidating a bankrupt firm, as opposed to other creditors, such as governments or workers; and (iv) whether management retains administration of its property pending the resolution of the reorganization.
Finally, bank-specific variables that have been shown to be important in explaining bank risk are included. These are the natural logarithm of the book value of total bank assets, the percentage of common equity to total bank assets, and the percentage of loan loss reserves to total loans. Table 1 , Panel A shows the national identities of acquirers and targets in cross-border bank M&As. Banks in countries such as France, Germany, the Netherlands, and the United Kingdom are the most active both as acquirers and targets. Most of the acquirers are from developed countries with high income levels. On the other hand, target-bank countries are usually small and less developed. The distribution of the national identities is somewhat different from that of Amihud, DeLong, and Saunders (2002) , with the difference probably due to the fact that, unlike them, this study's data set contains only cross-border bank M&As in which bond information exists for the acquirers. This constraint results in a different distribution of acquirers and targets than those in the Amihud et al sample. 
4
Empirical results
Cross-border bank M&As and yield spreads
This section examines the effects of cross-border bank M&A announcements on yield spreads, which are a proxy for the riskiness of acquiring banks. As discussed, cross-border bank mergers may have two potential effects on bank risk: they may reduce the risk of insolvency (Vander Vennet, 1996 , Berger, DeYoung, Genay, and Udell, 2000 , and Amihud, Delong, and Saunders, 2002 , or they may increase the risk based on managerial risk-shifting incentives (Repullo, 2001 and Winton, 1999) . In addition, factors such as differences in the levels of deposit insurance, investor protection, recovery rate, creditor rights, geographical distance, language and cultures, and regulatory and supervisory norms may affect the risk. The methodology explained in Section 3 is used to measure the abnormal effect of announcements on yield spreads. Table 2 presents the average abnormal effect of announcements on yield spreads for the full sample. Two different estimation windows -SP30 and SP52 -estimate the model parameters. In the SP30 estimation, the average abnormal effect is calculated by using yield spreads for 30 weeks before the announcement day plus event weeks. In the SP52 estimation, the average abnormal effect is based on the estimation window of 52 weeks before the announcement day plus event weeks. The announcement windows varied extensively and the results were robust to these different specifications. 16 Panel A contains the results for the full sample; the table shows that the abnormal effects are all positive and statistically and economically significant irrespective of the announcement windows. The risk-increasing effect is observed in all short-term windows (SP30) as well as the long-term windows (SP52). These results indicate that, on average, the bond market reacts negatively to cross-border bank M&As, consistent with the argument that bondholders perceive these mergers as risk-increasing activities.
Panel B of Table 2 contains the results associated with separating the abnormal effect on yield spreads into two groups based on the sign (negative and positive) of the abnormal effects. The results show that the abnormal effects for both groups are highly statistically significant. These results are consistent across parameter-estimation windows as well as announcement windows. Interestingly, in all cases the positive abnormal effects are significantly higher than the corresponding negative effects.
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These results suggest an asymmetric effect of cross-border bank M&As on the acquirers' yield spreads.
Panel C divides the sample into quartiles based on the relative size of targets and acquirers. The relative size is measured as a ratio of the target's total assets to the acquirer's. This ratio is then used to form quartiles, with the first (fourth) quartile containing the mergers in which the target bank is relatively small (large) compared to that of the acquirer. Panel C shows that the abnormal effects for the first-quartile deals are mixed and are not statistically significant except for the (-1W,+52W) announcement windows, thus indicating that the bond market does not react to smaller deals. However, as the size of target bank increases relative to the acquirer, the abnormal effects are all positive and statistically and economically significant in all announcement windows. In addition, the magnitude of the abnormal effects on yield spreads also monotonically increases as the relative size increases. The results for the fourth-quartile deals are especially striking in that the increase in the yield spread is at least four times greater than any of the other quartiles in the short-term windows. These results are consistent with expectation that bond markets are efficient and correctly recognize the important size effects on acquirers' yield spreads in cross-border M&A.
Overall, the results suggest that bondholders of acquiring banks require higher yields as compensation for the perceived increase in bank risk due to cross-border bank M&As. These results are different from those reported in studies based on domestic M&As. For instance, Penas and Unal (2004) find that the average bond returns to acquirers are positive, suggesting that bond markets perceive bank mergers across states in the US as default-risk reducing transactions. In contrast, this study's results suggest that, in general, cross-border bank M&As are perceived as risk-increasing activities to bondholders. So far, on average cross-border M&As have a statistically and economically positive and significant effect on acquirers' yield spreads, indicating that on average bondholders perceive these M&As as risk-increasing transactions. This portion of the study investigates whether a change in acquirers' stock returns also exists and if this change is a wealth transfer from (to) bondholders.
To examine the wealth effect on stockholders, the event study methodology assumes, similar to Amihud, DeLong, and Saunders (2002) 
where R jt is the return on acquirer j on day t, R world,t is the world bank index return on day t, R home,t is the home bank index on day t, R host,t is the host bank return index on day t, and ε is the error term. The estimation window is t = (-260, -11) days before the announcement. The abnormal return for stock j on day t is calculated using the parameters in equation (4.1). Finally, the cumulative 18 Additional analysis examine the effect of cross-border bank M&As on yield spreads by forming groups based on the differences in acquirer-and target-country characteristics (eg, differences in economic development, investor legal protection, deposit insurance, toughness and transparency of the banking environment, origin of law, income level, and language). The study also tests for wealth-transfer effects between bondholders and stockholders. The results show that such differences do matter (eg, cross-border M&As in which the acquirer from a developed country takes over a bank in a developing country are perceived as risk-increasing transactions, though no significant reaction exists if the target is in a developed market). Consistent results occur where outside investors (both bondholders and stockholders) are less concerned about expropriation risk and therefore require less compensation for risk. Similar results are also found for the differences in deposit-insurance systems, the regulatory and supervisory environment of the banking sectors, or differences in disclosure requirements between the two groups. In all cases bondholders believe such information costs affect bank risk. These details are not reported, though some of these findings are in the tables with multiple regressions (eg Table 8 ). Additionally, the study forms groups based on recovery rate, creditor rights, and banking concentration. These results are available upon request from the authors.
abnormal return (CAR j ) is calculated for various windows where t=0 is the announcement day. The cumulative average abnormal return (CAAR j ) is calculated by averaging the CARs across the banks. Table 3 presents the abnormal returns to bidders around the announcement of cross-border M&A (t=0). Panel A shows that the average CAR is positive and significant in (-5, 0), (0, 0), and (-1, +1) announcement windows. The CAAR for (-5, 0) is 0.57%. This number indicates leakage of information well before the actual announcement, a finding that is not unusual in the cross-border M&As literature. The positive average abnormal return is different than that reported by Amihud, Delong, and Saunders (2002), who find that an acquirer's average CAR is negative.
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The difference in results appears due primarily to the fact that this sample is different from theirs. Additionally over 50 of the target banks are nonpublic or private institutions, a circumstance known to have positive acquisition announcement effects (Fuller, Netter, and Stegemoller, 2002, Moeller, Schlingemann, and Stulz, 1991) . The average result of a positive return is dominated by these mergers with nonpublic targets.
As noted, the study uses only cross-border bank M&As in which bond data exists for the acquirers, a requirement that resulted in the study's acquirers being relatively large banks. In contrast, because they did not have the bond data requirement, Amihud, Delong, and Saunders used a much more heterogeneous sample. Note that their results were not strongly significant.
Panel B shows that, depending on the event window, the average value for the positive CARs ranges from 1.70 per cent to 4.40 per cent. On the other hand, the average for the negative CARs ranges from -1.09 per cent to -4.47 per cent. The results are dramatically different from those reported in Panel A, in that in all cases the abnormal returns to bidders are highly statistically significant. A possible explanation for this difference in significance levels is that in Panel A, the positive CARs are offset by the negative CARs, hence the economic and statistical significances are reduced dramatically. Panel C separates the sample based on positive and negative AESP. Column 2 reports results for the positive AESP grouping where the t = (-5,0), (-1,1), and (-5,5) windows report a positive and significant CAAR. Because the abnormal effect on yield spreads is positive and the CAAR to stockholders is positive, the results for this group suggest a wealth transfer from bondholders to stockholders occurs. For the negative AESP group, the results are insignificant and suggest that wealth is not redistributed between these two claimholders. Taken together the findings are still consistent with the presence of wealth transfer.
The following regression equation formally tests the relationship between bondholder and stockholders gains
where AESP i is the abnormal effect on bond yield spreads of acquirer i and CAR i is the cumulative abnormal return on acquirer i.
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In general, the increase in bank risk may induce a wealth transfer from bondholders (stockholders) to stockholders (bondholders).
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If in fact wealth transfer occurs, a significant coefficient is expected for the variable CAR i in equation (4.2). Table 4 presents the results of this formal test of wealth transfer for the full sample. The table contains the coefficients of CARs results for the full sample based on various announcement windows. The announcement window (-5,0) and (-5,5) offers evidence of wealth transfers between these two claimholders. The coefficients of CAR are 1.5399 and 1.1613 and they are statistically significant at least at the 5 per cent level. The results suggest a wealth transfer from bondholders to stockholders consistent with the increase in yield spreads reported in Table 3 . However, the study finds no evidence of wealth transfer in other windows, which is not surprising given the absence of significant abnormal stock returns.
5
Multivariate analysis
The univariate tests of the previous section suggest that variables such as investor protection, deposit insurance, recovery rate, creditor rights, and information costs significantly affect yield spreads of acquiring banks. This section presents crosssectional multivariate regression results. Results are based on estimates from the following regression equation
where AESP is the measure of abnormal effects on yield spreads and is estimated directly as the parameter β j from equation (3.1). The study uses the natural logarithm of 1 plus the parameter β j because the parameter has a high degree of kurtosis. AESP is estimated based on several announcement windows as well as different estimation windows (either SP30 or SP50).
Investor is a dummy variable measuring investor legal protection and is equal to 1 if a target's country has better investor protection than an acquirer's country; otherwise the variable is 0. Deposit Insurance captures the relative moral-hazard problem and is measured as the natural logarithm of the ratio of the target country's deposit-insurance index over the acquirer's deposit-insurance index. Tough is a relative toughness index of bank supervision between target and acquirer countries. The study uses the ratio of the target country's index over the acquirer's country index. Trans is a transparency measure reflecting the ratio of a target's country index to an acquirer's country index.
The variable Z is a vector of control variables. Recovery is a dummy variable that takes a value of 1 if a target's country has a better recovery rate than an acquirer's country; otherwise, the variable takes a value of 0. The study also includes a measure of relative banking concentration of the target's country to the acquirer's country. Concent is a dummy variable that is equal to 1 if a target country has a higher banking concentration than an acquirer country; otherwise the variable is 0. Creditor rights (Creditor), measured as the ratio of a target country's creditor rights to an acquirer's index, are included. A higher value of Creditor indicates stronger creditor rights in a target's country compared to an acquirer's country. A dummy variable, Law, is included; it is equal to 1 if the acquirer and target countries have the same legal origin; the variable is 0 otherwise. The study also includes a dummy variable that takes a value of 1 if both countries have similar income levels; otherwise the variable is 0. The study controls for foreign-exchange risk with DFX, a dummy variable that takes a value of 1 if both a target and an acquirer use the same currency; otherwise the variable is 0.
The M&A literature shows that the method of payment plays a significant role in the premium paid to targets and the acquirers' wealth effects. Consequently, D100CS, the proportion of payments in cash, is included. Finally, the study controls for bank characteristics using the following variables: LogTAacq, ROEacq, TETAacq, and LLRacq. LogTAacq is the natural logarithm of the prioryear total assets of acquiring banks before the M&A. ROEacq is the prior-year return on equity of acquiring banks before the M&A event. TETAacq is the prioryear ratio of total equity to total assets for acquiring banks before the M&A. LLRacq is the prior-year ratio of loan loss reserves to total loans for acquiring banks before the M&A. Although not reported, the study investigates the correlation matrix of the variables used in this paper. Some significant correlation among the explanatory variables exists; however, none are severe enough to create any multicollinearity problem. Table 6 shows the regression results using SP30 as the estimation windows. The dependent variable is the abnormal effect on yield spreads with the announcement window (-1,0). All regressions use White's (1980) estimator for the covariance matrix. As expected, the difference in investor protection between a target's country and an acquirer's country has a significantly negative impact on AESP. This result is consistent with that found in the univariate analysis and indicates that the bond market perceives cross-border M&As with this type of characteristic as risk-reducing transactions. Throughout the various specifications, investor protection has a significantly negative impact on abnormal changes in yield spreads.
The difference in the level of deposit insurance between the banking industries of the two countries also significantly affects the abnormal effects of the yield spreads significantly. Table 6 shows that if the deposit insurance in the target country's banking industry is higher than that of the acquirer's country, then a positive relationship between deposit insurance and AESP exists. This finding provides support for the notion that the greater the level of deposit insurance the greater the incentive for bank managers to take on more risky projects thereby taking advantage of the deposit-insurance program.
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The regression results show that bondholders require additional compensation for risktaking activities in a target country by acquiring bank managers. The significant positive impact of deposit insurance appears in every model specification.
Even though the extant literature contends that the regulatory and supervisory environment of a country's banking industry should have a significant impact on bank risk following a merger or acquisition, this study finds no support for this argument. Furthermore, the results for creditor rights are similar to those obtained for the regulatory and supervisory environment. In particular, statistical significance exists only in models 7 and 10. Surprisingly, the effect is positive -a result different from expectations and significantly different than the results in the univariate analysis (not reported). This positive effect is puzzling, as theory suggests that the impact should be negative.
The results for the recovery rate are dissimilar to those found in the univariate results. Specifically, the coefficient of recovery rate is not statistically significant and that this result holds across the various model specifications. Hellman, Murdock, and Stiglitz (2001) suggest that as a banking industry becomes more concentrated, bank risk decreases due to the profit buffer. However, Mishkin (1999) suggests that high concentration in the banking sector may increase the risk of banks. He argues that with a high degree of concentration, the few large banks present will receive greater subsidies, thereby possibly intensifying their risk-taking activities and thus leading to higher insolvency risk. This study finds, however, a positive but not significant impact of relative banking concentration on changes in yield spreads, thus indicating that bondholders do not perceive banking concentration as a risk factor.
Berger, DeYoung, and Udell (2001) and Buch and DeLong (2004) argue that information costs such as different origins of law significantly affect the wealth effects of cross-border bank M&As. Table 6 however, shows that the origin of law does not affect changes in yield spreads in any meaningful way, implying that that acquirers and targets sharing the same origin of law do not affect bondholders' risk perception in cross-border bank M&As. The difference in income between the transacting countries is also not found to be an important determinant of the announcement effect. Again, this effect is not consistent with the univariate findings where income difference mattered. The regression models also control for foreign-exchange risk, DFX, and find a significant impact of the difference in currencies between the two parties.
Consistent with the existing literature, the method of payment in M&A transactions matters; this study finds a strong positive relationship between cash payments and changes in yield spreads. Cash payment is an outflow of funds available to the acquiring banks. Thus, the use of cash as a medium of exchange is likely to reduce the liquidity of the company, which in turn increases its risk, and that is reflected in the higher yield spreads. Interestingly, bank-specific variables did not appear important in explaining the changes in bond yield spreads associated with cross-border M&As. An exception, however, is the acquirer's loan loss reserves. When an acquirer's bank has a higher level of bad loans before the cross-border M&A, bondholders require significantly higher yield spreads if the bank announces expansion of operations abroad.
To check the robustness of the findings, the study runs the same regressions with different announcement windows as well as with different estimation windows (eg, an announcement window that is one week prior to one week after the announcement day using a 30-weeks-before-the-announcement window). The results are qualitatively similar to results from Table 6 However, the two-week window provides more significant results, especially for DFX, where in all model specifications the result is now statistically significant. In addition, only weak support exists (model 10) for the argument that the regulatory and supervisory environment of a country's banking industry has a significant impact on the risk level of banks following a merger or acquisition. Finally, consistent with Mishkin (1999), relative banking concentration has a positive and significant impact on changes in yield spreads, thus indicating that bondholders do perceive banking concentration as a risk-enhancing factor.
Overall, the multivariate tests suggest that in cross-border bank M&As the differences in investor protection as well as deposit insurance between the target's country and the acquirer's country significantly affect the bondholders' perceived risk as measured by bond yield spreads. Also, the more concentrated the banking industry is in the target's country, the greater the increase in the announcementperiod yield-spread effect. Further, if acquirers pay for targets in cash, the announcement-period effect is larger. However, the study does not find strong support for the argument that the regulatory and supervisory environments of the banking industry significantly affect the announcement-period effects. In addition, the origin of law and differences in income levels do not affect yield spreads. The two-week announcement window models suggest that some bond trading may occur in anticipation of the announcement of the merger or acquisition.
6 Conclusion
In recent years, geographical diversification by banks via cross-border M&As (eg, Focarelli and Pozzolo, 2001) has increased significantly. One school of thought says that cross-border M&As have the potential to reduce banks' insolvency risk.
Another says cross-border M&As may in fact increase risk because they encourage managers to shift risk, given the increased costs of monitoring associated with cross-border M&As. To date, empirical evidence either way is extremely limited. This lack of data is surprising given the growing importance of these mergers in the banking industry. What is more, none of the few studies that do exist have examined how cross-border bank mergers affect bondholders, one of the most important bank stakeholders. This paper takes steps to fill this gap by examining the effect of cross-border bank M&As on the yield spreads (riskiness) of acquiring banks. The analysis also presents evidence on the relative importance of country-specific factors such as the level of investor protection, recovery rate, deposit insurance, banking supervision and regulation, creditor rights, bankingconcentration law, income levels, and currency, as well as deal-and bank-specific characteristics on the abnormal changes in yield spreads due to M&As announcements. Using weekly changes in yield spreads, the study finds a significant, positive, abnormal effect on acquirers' yield spreads following the announcement of crossborder bank M&As, indicating that bondholders of acquiring banks require higher yields as compensation for perceived increases in bank risk due to cross-border deals. This supports the strand of literature that contends that cross-border bank M&As are risk-increasing activities. Additionally, unlike the evidence for domestic mergers (Penas and Unal, 2004) , increases in yield spreads can be attributed, to some extent, to wealth transfer from bondholders to stockholders. These results are robust even when bond pricing data is considered instead of yield spreads.
Several other interesting results occur. For instance, differences in investor protection and deposit-insurance environments between the countries associated with the banks involved in cross-border M&As are important in explaining the changes in yield spreads following M&A announcements. Similarly, changes in acquirers' yield spreads are also affected by differences in transparency, recovery rate, and creditor rights between the target and acquiring countries. Importantly, the study does not find the supervisory and regulatory environments are important variables in explaining changes in acquirers' yield spreads following M&As announcements.
Our findings of the importance of deposit insurance and investor protection have several important implications. For example, when a bank acquires or merges with a financial institution in a country characterized by a larger depositinsurance program, the acquirer should plan to monitor the target's operations more closely, perhaps in coordination with the management in the host country. The regulators may require the acquiring bank to increase its reserves. More important, because each country is responsible for banking supervision, regulation, and the provision of deposit-insurance guarantees, the harmonization on these issues may greatly reduce the adverse impact of cross-border bank operations. Similarly, when the acquiring bank extends its operations to a country with less investor protection, the home country regulator may require the acquirer to increase its reserves to better protect depositors, bondholders, and stockholders. Generally, these points suggest that regulators should consider relative situations in both the home and the host countries when judging the risk of a multinational financial institution and when determining the sufficiency of the banks' reserve positions.
Bond Database (LBBD) available only for the 1973 to early 1998 period. Our sample in this paper only overlaps by two years with this LBBD data set, and only 29 bonds associated with 21 bank acquirers out of the 49 total bank acquirers in our sample that merged during the 1995-1997 period matched. For these banks both trader-quoted prices and matrix prices are available. Additional information came from Reuters on dealers' quotes for 30 bonds of 23 sample banks that differ from the LBBD data during the sample years. The Reuters data set is not exactly the same as the LBBD data as the quotes are only given for matrix prices rather than actual trade data. Though matrix prices are less reliable, they are used to combine the data sets for possible tests. None of these bonds were rated below BBB. This study follows Penas and Unal (2004) in organizing a maturity-adjusted holding-period return to compute the abnormal monthly returns on bonds and indexes with similar maturity characteristics. These indexes are taken from a Merrill Lynch corporate index, the Datastream bank index, or the EMU Corporate Index.
Consistent with the reported results in the text above, the news of mergers was associated with a negative change in the bond pricing in most windows. The statistical significance levels of the returns in the months around the announcement dates are also statistically significant although the significance level is not very strong. Given that these alternative estimations are based on 59 bonds from 44 banks only, the study uses an alternative method. This study uses yield data to construct bond returns using the following formula: b t = -n(r n,t -r n-1,t-1 ) where r n,t is the yield on a bond with term to maturity and n equals the respective years of the bond maturity. Returns are computed by taking the first difference of the yields, multiplying this change in yields by the maturity, and then changing the sign (Cambell, Lo, and McKinlay, 1997) . The formula for converting bond yields into returns is just an approximation, and the error from using the approximation should be small for frequently available data (Craine and Martin, 2008) . Alternatively, the bonds are broken into two groups, short-term and long-term, and use 5-and 10-year maturity terms for these two groups respectively, finding similar results. Using this return data, the abnormal bond returns around the announcement dates are estimated. At this stage the study only report for weeks (0,0), (0,1), (-1,0), (-1,+1), as well as (-2,+2) and (-4, +4) . Interestingly, consistent with the methods and predictions of Cambell, Lo, and Mackinlay (2007) and Craine and Martin (2008) , when using the bond-return data extrapolated from the yield data, the results are not significantly different than the reported results although the statistical significance is not as strong. In all reported windows a negative sign suggests a drop in bond returns. This is consistent with our results where bond yields increase. Additionally, in order to see how close the converted results are, the study compares compared bond returns for 34 banks that had actual return data with the converted return data from the yield information using our formula above. These comparisons showed that although some Table 4 .
Overall regression of abnormal effect on yield spreads (AESP) on CAR
We use the following model to test the wealth transfer: AESP i = α + β* CAR i + ε i . Abnormal effects on yield spreads are based on the estimation window of 30 before the start of announcement window. AESP00 is abnormal effects on yield spreads for the window of (0, 0), AESP10 is abnormal effects on yield spreads for the window of (-1W, 0), AESP01 is abnormal effects on yield spreads for the window of (0, +1W), and AESP11 is abnormal effects on yield spreads for the window of (-1W, +1W). The event window for CAR is 0 days to 0 days (0, 0), -1 day to 1 day (-1, +1), -5 days to 0 days (-5, 0), 0 days to +5 days (0, +5), and -5 days to +5 days (-5, +5 Table 5 .
Regression of abnormal effect on yield spreads (AESP) and CAR on deposit insurance
We use the following model to test the wealth transfer: AESP i = α + β 1 * CAR i + β 2 * DepositInsurancei + ε i . Abnormal effects on yield spreads are based on the estimation window of 30 before the start of announcement window. AESP00 represents the abnormal effects on yield spreads for the window (0, 0), AESP10 represents the abnormal effects on yield spreads for the window (-1W, 0), AESP01 represents the abnormal effects on yield spreads for the window (0, +1W), and AESP11 represents the abnormal effects on yield spreads for the window (-1W, +1W). The event window for CAR is 0 days to 0 days (0, 0), -1 day to 1 day (-1, +1), -5 days to 0 days (-5, 0), 0 days to +5 days (0, +5), and -5 days to +5 days (-5, +5 Table 6 .
Regression of announcement week (-1W, 0) abnormal effects on yield spreads
The sample includes 147 cross-border bank M&As announced and completed between 1995 and 2002. The dependent variable is AESP; AESP is the measure of announcement-week abnormal effects on yield spreads and is estimated directly as the parameter β j in equation (3.1), based on the SP30 estimation windows. The study uses the natural logarithm of 1 plus the parameter β j . Investor is a dummy variable measuring relative investor legal protection of two countries and is taken from Djankov et al (2005) . The variable takes a value of 1 if a target country has better investor protection than an acquirer country.
Recovery is a dummy variable and takes a value of 1 if a target country has better recovery rate than an acquirer country. The variable measures the relative recovery rate of two countries and is developed by Djankov et al (2005) . Deposit insurance captures the moral-hazard problems; the index is developed by Demirguc-Kunt and Detragiache (2002) . The measure is the natural logarithm of the ratio of a target country's index to an acquirer's country index.
Tough is a relative toughness index of bank supervisors in target and acquirer countries.
Trans is the ratio of the transparency in a target country to the transparency in an acquirer country. Both
Tough and Trans are calculated based on information from the World Bank database (2004).
Concent is a dummy variable that takes a value of 1 if a target country has a higher banking concentration than an acquirer country, otherwise the variable takes a 0. The index is from Barth et al (2001) .
Creditor is the ratio of target country's creditor rights to an acquirer's country index; the index is developed by La Porta et al (1998) and further elaborated in Djankov et al (2004) . Law is a dummy variable that is equal to 1 if an acquirer and a target have the same legal origins, otherwise the variable is 0. A country's legal origin is taken from La Porta et al (1998) and Djankov et al (2004) .
Income is a dummy variable that takes a value of 1 when countries have the same income levels; otherwise the variable is 0. DFX is a dummy variable that takes a value of 1 when countries have the same currency; otherwise it is 0. D100CS is the percentage of cash paid for the acquisition. LogTAacq is the natural logarithm of an acquirer's previous year of total assets before the
M&A.
ROEacq is the acquirer's prior-year return on equity before the M&A. TETAacq is the acquirer's prior-year ratio of total equity to total assets before the M&A. LLRacq is the prior-year ratio of loan-loss reserves to total loans for the acquiring bank before the M&A. 
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